The relationship between the occupation of the D-1 dopamine receptor by [3H]piflutixol and the activity of dopamine-sensitive adenylate cyclase in rat striatal membranes.
The relationship between occupation of the D-1 dopamine receptor by [3H]piflutixol and inhibition of dopamine-sensitive adenylate cyclase has been studied. Experiments were performed in parallel; after the initial incubation to enable binding of [3H]piflutixol, half the tubes were assayed for [3H]piflutixol binding and the other half assayed for adenylate cyclase activity. The assay conditions for the two halves of the experiments were identical. (+/-)Sulpiride (3 x 10(-5)M) was present in all tubes to mask drug binding to the D-2 receptor. The inhibition of dopamine- (10(-3) and 10(-5)M) sensitive adenylate cyclase with increasing concentrations of [3H]piflutixol in the incubation mixture was compared to the saturation of specific [3H]piflutixol binding with those same concentrations of [3H]piflutixol. There was a linear relationship between receptor occupation by [3H]piflutixol and inhibition of dopamine sensitive adenylate cyclase. In a second experiment dopamine was present during the initial incubation with [3H]piflutixol. This resulted in a displacement of specific [3H]piflutixol binding and, as a consequence, a reduction of [3H]piflutixol's inhibition of dopamine-sensitive adenylate cyclase. In the absence of GTP in the initial incubation dopamine produced a greater reduction of [3H]piflutixol's inhibition of dopamine adenylate cyclase than displacement of specific [3H]piflutixol binding. In the presence of GTP in the initial incubation both displacement curves were shifted to the right, i.e. dopamine was less potent. However, under these conditions dopamine produced less inhibition of [3H]piflutixol's inhibition of dopamine adenylate cyclase than displacement of specific [3H]piflutixol binding. These results are interpreted as resulting from changes in D-1high and D-1low ratios as a result of incubation in the presence or absence of GTP.